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(54) YCTPOCICTBO A^* PEMOHTA OECAfl- 
HOA KOJIOHHU B CKBAXMHE 

(57) MaoGpffreMM otmocmtca k 3KcnayaTauMM 
Hft^TAHux n naoaux cxaaacMM m moxct Owtw 
McnonvsoBaHO rip* HapauptaaHMii ucmcwtmo- 

CO KOAfcUA M C03A&HHM JKpaKOB 113 tmnOHBMr 

mux MarepMaiioa aa o6c*aho« koaomnoA. 
UeAt - pacuiMpeNHe TcxMOfloiwecKMx B03- 
MOXHOCreA yc.poAcraa 3a cw o6ecne^eHwn 

OAMOipCMCHMOrO C yCTaHOBKOA pCMOMTMOrO 



nrrpyGxa TaMnoMMpoaaMMA aaxoaoMHoA ao- 
hu. flna a-roro paAHB/iwHwa OTaepcnui no/ioro 
urroKa nepaxpuTu a mcxoahom noaoxeHMM 
repMeTMMH wmm naperopoAxaMM MexcAy rnnpo- 
iimiHHApaMH. rionud uitok a hwkhch hbcth 

MM66T yCTlHOWeHHUft HI H6M C B03MOKMO- 

ctwo orpaHMseHHoro oceaoro nepeMemeHMn 
MKuiMMAPMMecxMA napaxpuaaTtAb c tpMKtut- 
ohhum ^OHapeM. B nonoM urroxe noA umamm- 
APMH6CKMM nepexpuaaTeaaM auno/iHeHu 
paAHBAtMua craapcma. UmummaphsccxmA ne- 
peKpuaarajib ycraMOBAet* c bo3moxmoctwk> 
nepexpuTM* nociieAHMX npw xoa« uiToxa 
aaepx. flocae iakamkm m npoAaaxM TBMnoHax- 
Moro MBTepMaaa pacnoaaraioT peMOHTHUH 
narpyfo* Hanpoma aoNu NapyuieHMa o6cba- 
moA koaommu. nepeMWucMMw ycrpoAcTaa 
aaepx nepaxpuaanr paAMAAtHue oraepcma 
UtuiMHAPMHacxMM n«pcxpwaaTcncM. 3aTeM a 
ycrpoftcrae C03A*k>t paGoMee A"H*ceHMe. ftp* 
stom axopt axoAMT a aauenaeHHe c koaommoA. 

2 MA. 
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MsoCpeTCMHe otmocmtca k 6ypCHMK> m 
axciviyaTauHM mc^tahwx m raaoaux cxaaxMM m 
mojxot HcnoAbsoaarwca r.fm HApauiMaaHMM 

UOMCMTMOrO K0AWU8 M C03A&HMM 9«paMOa MS 
TIHnOMBXHUX M&TfepMdAOB 3A oGCAAHOA KO~ 

aohhoA c nocAeAywmeA repMenmuHaA 06- 
caahoA koaommu M6f aAAinecKMM naacrupeM 
a h*4tahmx, raaosux h boaxhux cxaaxamax 

UfiAbK) M306p6T6 MM A ABAAeTCA PACUIMP*- 

Hwa TttxHOAonnecxMx ao3MoxHOCTeA yerpoft- 
ctm nyraM oGacneseHMA oAHOapaMAMttofO c 
ycraHOaxoA pcMOHTMoro narpy6xa TaMnowit- 
poaaHMA aaxoAOHHoA somu. 



. Ha 4»tr. 1 MaoOpaxceHO ycTpoftcrao Ann 
peMOHxa oGcbahoA koaommu a cxaaxtMMC. cny- 
meHHoa a cxaaacMHy. a momcht saxasxH tam- 
noMMpyioiuoa) MaTepMaaa; Ma *Mr. 2 - to acc, 
npw ycTaMoaxa aaactupa. 

YcTpOMcrao aaa peMOMra o6caahom ko- 
aommu a cxaaxotH* coctomt m3 axopa 1. cayaca- 
iuero aaa onopu ycTpoACTaa Ha xoaoHHy. 
rMApaaAMHecxoro AOMxpara a bmac xopnyca c 
noCAOAoaaTdAkHO ycTaMoaaaHHUHM a hcm 
rMAPOUMAMHAPM4N2 c rapMCTMSH u mm neparo- 
pOAraMM 3 moacay mhmm. B xopnycc Teaecxo- 
nMM6CKM ycraMOBAeH noauA uitok 4 c nopm- 

HAMH 5. pacnOAOACeMMUMM a TMAPOUMAHHA' 
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pax. m paAMa/tkHUMH otbbpcthxmh A cru- 
sh nOAOCTM UITOKB C nO/lOCTflMH fMAPOUMAHM- 

APob. PaAManbHbie otbcpctws A nepexpuTu ■ 
hcxoahom no/ioxeHMH repMenwHUMM nepe- 
ropoAKaMM MexcAy uwimkap*mm. B hmjchbA 
MdCTH no/ioro unoica yciaHoaaeHa rHApaaAM* 
Mccican AopHMpyiotuan roAosxa 6. 

Me*Ay KopnycoM m iMApaaaHMecKoA ao- 
PHMpyiotueA roiiOBJcoA pacnoaoxeH peMOHT- 
huh naipyfox 7. B khxhcA Mac™ ncwioro 
uiTOica noA nvipaanmecxoA AopHMpyiomeA 
rorr>BKO« ycTaHoaaeti c ao3M0KH0CTbx) orpa- 
HHseHHoro oceaoro nepoMeutOHMa ukahhapht 
secmft nepexpuaaTe/tb 8 c ^pmkiihohhwm 
$OHapeM, a hoa u*w«HAp*necKMM nopexpu- 
aaTCiieM a nonoM urroice awnoAHeH w paAHaAb- 
Hue oTacpcma 9 Ana UMpxyaauHti a hcxoahom 
nonoxeHHH TaMnoHdXHoro MaTepMaaa. 8 
aepxHeA Macm nonuA urrox 4 xemo caasaH 
c TpaHcnopTHoA koaohhoA Tpy6 (HatOCHO- 
KOMnpeccopHUMH TpySaiw) 1 0. 

YcipoAcTBO Ana peMowa o6c«ahoa ko- 
aohhu b cxBdKHHe pa6oTaeT oieAywiuMM o&- 
paaoM. 

flocae cnycxa ero Ha TpancnopTHOA xo- 
hommc Tpy6 b cxaaacMHy paAHanbHue oTaep- 
cthb 9 pacnonaraiOTca HanpoTMB 3ohm 
HdpyuieHHa o6caAHoA koaohhu. OrKpuaaiOT- 
ca paAHaa^Hue OTBepcma 9 nepcMeiucMHtM 

yCT pOHCTBd BHH3. B HCXOAHOM n0AO3K€HHH pa- 

AHaabNue oTBepCTHH A nepexpuTu. npn 7a- 
rom pacnoaoxeHHM paAMaAbKbtx oraepcmA A 
h OTxpuTwx p3A*aatHtu oraepcTHflx 9 npona- 
BOAHTca aaxasxa TdMnoHaacHoro Marepnaaa b 
aoHy napyuieHHa o6caAHOA koaohhu h aaAao- 

/IHB3HHG ero 3d o6C3AHyX> KO/IOHHy. 

riocae aaxamcM h npoAaax* TBMnoHaacHO- 
ro MaTepMaaa r^cno/iarawT ocmohthuA nay 
py6ox ManpOTHB 30mu HapyuieHH* odcbahoA 
koaohhm. nepeMetueHMOM ycTpoAcraa sscpx 
nepexpuaaiOT paAHdAbHue oraepcTMa 9 uh~ 
aHHAPHsecxHM nepeKpuBareaeM 8. 3aTeM a 
ycTpoAcTae co3Aax)T paoosee asb/i^hhc* npH 
3tom axopb 1 bxoaht b aauerwieHMe c koaoh- 
hoA. 

nepeMeiueHMOM TpancnopTHOA koaohhu 
Tpy6 bbcpx npoTarMBaiOT rHApaaAHsecicyio ao- 
pHHpyx>tayio roAOBxy anyrpk paMOHTHoro naT- 
py6xa. OTeepcTHR A uitorb iuxoaat hj 
repMBTHMHux neperopoAOK m jxhakoctw no* 
CTynaeT b uhahhapu rwApaa/iHMecKoro aomk* 



Pbtb fonr. 2). npn AaabHeAuieA aaxawe atHA-_ 
kocth rMApaaAHtecKHA AOMxpar npOTarHaacT 
roaoaxy 6 anyrpH paMOHTHoro narpyfixa Ha 
AflHHy. paanyio xoay nopuineA. Oahobpcmch- 
5 ho ocyuiecTBAflxtt noAVBM TpancnopTHOA ko- 
aohhu Tpy8 hb aaAMMHHy xoa» nopumeA 
AOMxpara. OcTaatuytoca Macrw paMOHmoro 
naTpyfixa pacumpaioT npoTarMaaHMBM roao- 

BKH 6 c noMOtiibio TpancnopTHOA KOAOHHU 
10 Tpy6 M T8A0BOA CHCTBMU. riOCAO paCUIHptHHa 

m npMacaTtia paMOHTHoro naTpyGxa no aceA 
AflHMe ycTpoAcrao cnycxaiOT a xpaAHea hhjk- 
nee noAoacoKMe. otkpumwt paAHBAbHue or- 
BepcTHa 9, npoMuaaxrr cxsaxHriy ao BUMuaa 
15 TaMnoHaacHoroMaTapMaaaHnoAHHMaiOTycT- 
poAcrao M3 cxaaacMHU. 

OopMyaa m3o6pctchmji 
YctpoActbo Ann p^mohts oScbahoA xo- 
20 aohhu a cxBdacHHO,. BKAKHatouiee xopnyc c 
BxopCM h nocaeAoaaTeAbHO pacnoAoaceHHu- 

MM B HCM rWApOUHAHHAPaMM C repMOTHMHUMH 

neperopoAxaMM MeacAy hmmm, rentCKonme- 
cxm ycraHOBAeHHuA b xopnycc nonwA urrox c 
25 nopuiHBMM, pacno aoacOH humm b imapouhahh- 
APax. h paAHaAbHWMH otbcdctm«mh Ann ca»3H 

nOAOCTM UlTOKa C nOAOCTflMH fMAPOUHJlMHA- 

poa. rHApaBAH^ecxyio AopHwpyiomyx) roao- 

BKy, yCT3H0BA6HHyi0 B HHJXHCA MdCTH noAoro 

30 urroxa. ycraHOBAeHHuA MeacAy xopnycoM h 
rHApaBAMsecxoA AopHMpytouieA roAoaxoA pe- 
mohthuA narpyOox m TpancnopTHyxi xoaonny 
Tpy6, acecTxo caa3aHHyio c toaum uitoxom a 
aepxHeA ero nacTH* OTAM«iaa>ii|e eca tcm. 

35 hto, c ueawx) paciunpeHHa TexHoaomHecxMx 
aosMOXHOCTeA ycTpoAcTBa nyreM oDecnose- 
HHB OAHOapeMeHHOrO C yCTdHOBKOA p«moht- 
moto naTpy6xa TdMnoHHpOBdHMa aa koaohhoA 
30hu. paAHaAbHwe OTBepcTna noAoro uitokb 

40 nepexpuTu a hcxoahom noaoacenMH repMe- 
thmhumh neperopoAKaMH MeacAy rHAPOtjM- 

AHHAPaMH. npM 3TOM nOAkfA UJTOK B HHatHCA 

MacTH HMeer ycTaHOBAennyA na hcm c aoa- 
moxnoctwk) orpaHHMCHHoro oceaoro nepeMe- 
45 tueHMa umamhaphmcckhA nepexpuaaTeab c 

^PWKUHOHHWM <K)HapeM. B OOAOM UITOKO HOA 
UHAHHAPMM6CKHM nepeKpUBdTeABM BUnOAHO- 
HW paAHBAbHWa OTBepCTHH, a UHAHHAPHMe- 

ckmA nepexpuBaTBAb ycra ho a/ten c BO3M0ac- 
50 HocTbX) nopexpuTMB nocaeAHHx npn xoao no- 
Aoro urroxa Baapx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 



< 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-taclde system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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